Abstract. Improved observations in the tropical Pacific during the Tropical Ocean-Global Atmosphere (TOGA) program have served to corroborate preexisting notions concerning the seasonally dependent relationships between sea surface temperature, sea level pressure, wind stress, rainfall, upper tropospheric circulation, and ocean thermal structure anomalies in the E1 NifioSouthern Oscillation (ENSO) phenomenon. However, the paradigm of a quasiperiodic "ENSO cycle," phase locked with the annual march, does not capture the complexity of the evolution of the anomalies. The inadequacy of this model was particularly apparent during the second half of TOGA when the variability was highly aperiodic. Also, a single modal structure or empirical orthogonal function does not appear to be capable of representing the range of spatial patterns of ocean-atmosphere interaction in the tropical Pacific. These results suggest the need for a more inclusive phenomenological description of ENSO. Data collected during TOGA serve to confirm the influence of tropical Atlantic sea surface temperature anomalies upon rainfall in northeast Brazil.
A change toward a steeper pressure slope at the base of the Walker Circulation is associated with an increase in the equatorial easterly winds and hence also with an increase in the upwelling and a sharpening of the contrast of surface temperature between the eastern and western equatorial Pacific. This chain reaction shows that an intensifying Walker Circulation also provides for an increase of the east-west temperature contrast that is the cause of the Walker Circulation in the first place. On the other hand, a case can also be made for a trend of decreasing speed of the Walker Circulation ....
While the notion of a positive feedback between SST and atmospheric circulation seemed well supported by the evidence, the fundamental question of how the coupled system evolves from the warm state to the cold state and vice versa remained to be answered. In the words of Bjerknes [1969, p. 170] : "There is thus ample reason for a never-ending succession of alternating trends by air-sea interaction in the equatorial belt, but just how the turnabouts between trends takes place is not quite clear." Answering this question required overcoming two major obstacles. The first was the primitive understanding of equatorial ocean dynamics that existed at that time, and this contributed to the second, the lack of a coupled modeling capability. With only a few exceptions, e.g., McWilliams and Gent [1978] , theoretical and modeling studies prior to TOGA primarily focused on the two simpler "uncoupled" questions: (1) What is the equatorial Pacific Ocean response to anomalous wind forcing? and (2) What is the global atmospheric response to equatorial Pacific SST anomalies? The question of why the coupled system oscillates remained for TOGA to address.
2.3.
The Canonical El Nifio Bjerknes' [1969] synthesis stimulated numerous j observational studies, which, by the early 1980s, provided a much improved description of the structure and evolution of ENSO. Some of these studies contributed to a better description of its structure and spatial extent; e.g., Trenberth [1976] , Weare et al. [1976] , Wright [1977] , Quinn et al. [1978] , van Loon and Madden [1981] , and Pazan and Meyers [1982] . Others were more focused on the evolution of the tropical Pacific warm phase anomaly fields, e.g., Wooster and Guillen [1974] , Ramage and Hori [1981] , and Weare [1982] . A description of the typical evolution of the warm phase anomaly fields emerged from these studies, which was referred to by Cane [1983] as the "canonical E1 Nifio". Particularly influential in this development were the papers of Wyrtki [1975] and Rasrnusson and Carpenter [1982] .
On the basis of a study of the evolution of the equatorial wind and sea level fields during the 1957-1958, 1965, and 1972-1973 warm episodes, Wyrtki [1975] concluded that E1 Nifio warmings along the South American coast are not the result of local changes in surface wind forcing (i.e., decreased upwelling), as previously thought, but rather reflect a remote SST response to a rapid decrease in the easterlies in the equatorial central Pacific. He described a sequence of events culminating in the onset of a coastal warming. It begins with a "buildup phase" of abnormally strong equatorial easterlies, during which the slope of the sea level and the thermocline across the equatorial Pacific increases, as warm water accumulates on the western side of the basin. The termination of this regime is marked by a rapid collapse of the easterlies, which remained unexplained since Wyrtki [1975] was not addressing the coupled problem. The rapid decrease in the easterly wind stress excites an equatorial Kelvin wave, Picaut, 1990] showed that the intensity of the upwelling during the warming is little changed, but the upwelled water is warmer, since it now originates from above rather than below the deeper thermocline. Wyrtki's [1975] scenario addressed the question of the onset of the coastal E1 Nifio warming from the standpoint of the forcing of the ocean by an abrupt change in zonal wind stress, rather than the more slowly evolving basin-scale warming of the coupled system envisioned by Bjerknes [1969] . His study had significant implications for prediction of the coastal warming; that is, it would follow a precursor buildup phase, and there would be a roughly 2-month lag between the collapse of the easterlies and the arrival of the Kelvin wave at the coast. Simple ocean model simulations [Hurlburt et al., 1976 The warm episode composites suggested a fairly systematic evolution, which had the implication that the evolving pattern might be predictable once the episode is underway. In agreement with Wyrtki's [1975] 
Lessons From the 1982-1983 Warm Episode
The strong reliance on the canonical precursors and a subsequent evolution that is phase locked to the annual march resulted in a significant delay in recognizing the 1982-1983 episode for what it was. The observations available at that time, i.e., SLP, in situ SST, sea level height, surface and upper air wind analyses, and outgoing longwave radiation (OLR, an indicator of deep convective cloudiness), were adequate to define the large-scale features of the developing anomaly tongue and the equatorial dry zone into the eastern Pacific, and the cold phase is marked by a strengthening and westward expansion of the cold tongue and dry zone. Hence the anomaly patterns observed during the cold phase tend to be displaced westward relative to those observed during the warm phase, and Hoerling et al. [1997] demonstrate that this displacement has implications for the planetary-scale response to E1 Nifio. 
Longer-Term Variability

